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PeaAbstract Field experiment was carried out at Shandaweel Agriculture Research Station during
2012/2013 and 2013/2014 winter seasons to study the effect of 24 treatments which were the com-
binations in spilt plot design where four crop sequences (Wheat/sorghum, Wheat/peanut, clover/-
sorghum and clover/peanut) were laid main plots and six weed control treatments (Gesagard at
1.0 L/fed, Sencor at 300 g/fed + Select super at 500 cm3/fed, Basagran at 500 cm3/fed + Select
super, Gesagard + Select super, hand hoeing twice at 20 and 45 days after sowing (DAS) and
unweeded treatment (check) in split plot design on pea yield and associated weeds).
Results revealed that crop sequence decreased signiﬁcantly numbers (m2) and dry weight of
grassy, broad-leaved and total weeds (g/m2) in both seasons. Sowing pea after clover/sorghum
and clover/peanut decreased the numbers (m2) and dry weight of weeds (g/m2) and increased signif-
icant plant height, number of branches/plant, pod length, pod width, number of ovules/pod, shell-
out %, 100-green seed weight, green pod yield (ton/fed) and dry seeds yield (kg/fed) as compared
with sowing of pea after wheat/sorghum or wheat/peanut in both seasons. Crop sequences signiﬁ-
cantly affected each of vegetative growth, yield and its components in both seasons. Weed control
treatments decreased signiﬁcantly the numbers and dry weight of grassy, broad-leaved and total
weeds (g/m2) in both seasons. Application of hand hoeing at 20, 45 DAS, Gesagard at
1.0 L/fed + Select super and Basagran at 500 cm3/fed + Select super at 500 cm3/fed gave the high-
est reduction of the dry weight of grassy, board-leaved and total weeds (g/m2) in both seasons.
Hand hoeing at 20, 45 DAS, Gesagard + Select super and Basagran + Select super increased sig-
niﬁcantly the plant height, number of branches/plant, pod length, pod width, number of ovule-
s/pod, shell-out %, 100-green seed weight (g), green pod yield (ton/fed) and dry seed yield
(kg/fed). The effect of interactions between crop sequence and weed control treatments was statis-
tically signiﬁcant where decreased signiﬁcantly the numbers (m2) and dry weight of grassy, broad-
leaved and total weeds (g/m2) using of sowing of pea after clover/sorghum and clover/peanut under
hand hoeing twice and Gesagard + Select super per in ceased than other treatments. The interac-
tions between crop sequence and weed control treatments increased the number of branches/plant,
100-green seed weight (g) and green pod yield (ton/fed) under sowing of pea after clover/sorghum
and clover/peanut and using of hand hoeing twice and Gesagard + Select super in both seasons.
158 A.A.O. Fakkar, A.A.A. El-DakkakCorrelation analysis was positive and signiﬁcant in number and weight of grassy, broad-leaved
and total weeds in both seasons. Increase in the numbers of all weeds species increased the dry
weight of all weeds. 100-green-seed weight (g) and both green pod yield (ton/fed) and dry seed yield
(kg/fed) were signiﬁcantly negatively correlated with number and weight of grassy, broad-leaved
and total weeds. On the other hand there is a signiﬁcantly positive correlation between 100-
green-seed weight and both green pod yield (ton/fed) and dry seed yield (kg/fed) in both seasons.
ª 2015 Production and hosting by Elsevier B.V. on behalf of Faculty of Agriculture, Ain Shams
University. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).Introduction
Integrated weed management (IWM) and crop sequencing
are considered as integral component of sustainable agricul-
ture from an agronomic, economic and environmental per-
spective. Crop sequencing is the vehicle that systematically
implements components of IWM. Good crop sequences
can reduce weed densities at the time of crop emergence
thereby minimizing crop yield losses and can inhibit long-
term changes in weed communities towards species that
are difﬁcult to control. Crop sequencing can be used success-
fully to manage weeds, even when herbicide usage is
reduced. Ball (1992) and Dale et al. (1992) reported that
cropping sequence was the most dominant factor inﬂuencing
species composition in weed seed banks. Blackshaw (1994),
Derksen et al. (1994) and Morrison and Devine (1994)
showed that rotating broadleaf and cereal crops can still
lead to a monoculture herbicide usage pattern and use
sequencing and IWM to avoid the necessity for herbicide
use that would reduce the likelihood of resistance. Abou-
Kresha et al. (1998) found that grain yield of maize grown
after faba bean or berseem was higher than those grown
after wheat. Mohler et al. (2006) stated that ﬁeld manage-
ment practices affect weed seedling emergence patterns.
Bennett et al. (2012) indicated that crops grown in short
rotations or monoculture often suffer from yield decline
compared to crops grown in longer rotations or for the ﬁrst
time.
Weeds are responsible for heavy yield losses in pea.
Gurcharan et al. (1994) and Blackshaw (1998) indicated that
all weed control treatments including hand weeding resulted
in 79.6–85.1% control of weeds in pea crop. Dimitrova
(1998) noted that weed competition reduces the green pod
yield by 44.6–55.6% in pea ﬁeld. Khan et al. (2003) stated that
pod length (9.6 cm), No. of seeds pod1 (6.14) and pod yield
(4673 kg ha1) were the maximum in hand weeding followed
by postemergence of application Metribuzin treated plots.
Jukka et al. (2005) and Salonen et al. (2005) showed that her-
bicides decreased number of weed species per ﬁeld
(Chenopodium album, Stellaria media and Viola arvensis and
Elymus repens). Weed control decreased dry weight of weeds
by 38.7% and 37.6% in both seasons, respectively. Gbor and
Erzsbet (2009) showed that Sencor and Basagran decreased
the weight of vegetative parts and the yield of the pea plants
differently. Tamana et al. (2009) revealed that maximum num-
ber of pods plant1 (50.87, 48.40), number of seed pod1 (5.83,
5.80) and pod yield (2707, 2613 and 2512 kg ha1) were
recorded in hand weeding, newspaper and polyethylene black
treatments, respectively. El-Dakkak et al. (2010) noted that
Fusilade S + Basagran and hand hoeing (30–45 DAS)signiﬁcantly decrease the dry weight of grassy, broad-leaved,
total weeds and increased plant height, pod length, pod width
(cm), seed set %, 100-green seeds weight, pod yield (ton/fed)
and seed yield (kg/fed) compared with unweeded treatment.
The main goals of crop sequences and weed control treat-
ments study the role of preceding winter and summer crop
sequences on weed control and pea productivity.Materials and methods
Two ﬁeld experiments were conducted at Shandaweel
Agricultural Research Station, Sohag Governorate, Egypt,
during two successive winter seasons of 2012/2013 and
2013/2014 and two summer seasons 2012 and 2013 to study
effect of 24 treatments that were the combination of four crop
sequences and six weed control treatments on weeds yield and
yield component of pea crop in 2012/2012 and 2013/2014 win-
ter seasons. The experimental design was split-plot with four
replicates. The main plots were allocated for four crop
sequences: 1-Wheat/sorghum, 2-Wheat/peanut, 3-Clover/
sorghum and 4-Clover/peanut.
Subplots were occupied with six weed control treatments as
follows:
1. Gesagard 50% SC (prometryn), [N2, N4-di-isopropyl-6-m
ethylthio-1,3,5-triazine-2,4-diamine] at l.0 L/fed applied at
postsowing.
2. Sencor 70% WP (metribuzin), [4-Amino-6-(1,1-dimethyle
thyl)-3-(methylthio)-1, 2, 4-triazine-5(4H)-one] at
300 g/fed applied postsowing followed by Select super EC
12.5% (clethodim), [2-[1-[[(3-Chloro-2-propen-1-yl) oxy]
amino] propyl]-5-[2-(ethylsulfonyl)propyl]-3, 5-dihydroxy-
2-cyclohexen-1-one] applied at rate of 500 cm3/fed at 30
postemergence.
3. Basagran 48% AS (bentazon), [3-(1-methylethyl)-(1H)-2,
1–3 Benzo-thiadiazin-4(3H)-one 2, 2-(dioxide) at rate of
500 cm3/fed followed by Select super applied at rate of
500 cm3/fed at 30 postemergence.
4. Gesagard at l.0 L/fed at postsowing followed by Select
super at rate of 500cm3/fed at 30 postemergence.
5. Hand hoeing twice at 20 and 45 days after sowing.
6. Unweeded check (control).
All tested herbicides were applied by knapsack sprayer
equipped with a single nozzle boom which was used and spray
solution volume was 200 litters water/fed in all cases.
Grassy and broad-leaved wheat was controlled by using
Topik 24%WP at rate 140 g/fed and Brominal 24% EC at rate
1.0 L/fed at 30 days after planting in both seasons,
Effect of crop sequence and weed control treatments 159respectively. Grassy and broad-leaved weeds of clover and pea-
nut were controlled by using Select super 12.5% EC at rate
500 cm3/fed and Basagran 48% AS at rate 750 cm3/fed at
30 days after planting in both seasons, respectively, while,
weeds of sorghum were controlled by hand hoeing twice at
18 and 30 days after sowing.
Pea seeds early perfection cultivar were sown on one side of
the ridge, at 10 cm apart. The experimental unit area was
10.5 m2, and it contains 6 ridges with 3 m length and 60 cm
between ridges. Superphosphate (15% P2O5) was broadcasted
during soil preparation at 200 (kg/fed), both potassium sul-
phate (48% K2O) at 100 (kg/fed) and ammonium sulphate
(20.6% N) at 200 (kg/fed) applied in two equal doses 3 from
5 weeks after sowing. The other normal agricultural practices,
i.e. irrigation, insects and disease control, were carried out
according to the ofﬁcinal recommendations.
Wheat and clover were sown previously in season
2011/2012, sorghum and peanut in summer season of 2012,
then, pea was sown as ﬁrst season at 2012/2013 on the same
area. In the second season, Wheat and clover were sown
(2012/2013) in the same ﬁrst season (2012/2013) but, in the dif-
ferent area beside the area pea sown, then, sown pea in the sec-
ond season 2013/2014 on the same area (Table A).
Data recorded
A-Weed: Weeds were hand pulled from one square metre of
each plot after month from last treatment, after 60 from
sowing were identiﬁed and classiﬁed into the following
group: (1) Numbers (m2) and dry weight of grassy weeds
(g/m2); (2) Numbers (m2) and dry weight of broad-leaved
weeds (g/m2); (3) Numbers (m2) and dry weight of total
grassy and of broad-leaved weeds (g/m2). Weeds were air
dried for 2 days and then dried in an oven at 70 C for
48 h then weighted.
B-Vegetative growth traits: Plant height (cm) and number of
branches/plant: taken from cotyledonary node to the top of
the main stem.
C-Yield and its components: were taken at marketable
green-maturity stage: pod length (cm) and pod width (cm),
number of seeds/pod, shell-out %, seed set %, number of ovu-
les/pod, pod ﬁlling %, 100-green seed weight (g), green pod
yield (ton/fed) while dry seed yield (kg/fed) was recorded at
dry harvest date.
The collected data were statistically analysed according to
the method described by Snedecor and Cochran (1981).
Least Signiﬁcant Difference (LSD-received) test was used for
comparison between means of treatments.Table A Planting seasons, (planting, harvest and seeding rate) and
Crop sequences Sowing seasons Sowing date
First Second First Second
Pea 2012/13 2013/14 10/11/2012 15/11/2013
Wheat 2011/12 2012/13 28/11/2011 25/11/2012
Clover 2011/12 2012/13 28/11/2011 25/11/2012
Sorghum 2012 2013 2/6/2012 8/6/2013
Peanut 2012 2013 2/6/2012 8/6/2013Results and discussion
Effect of crop sequence on
A. Number of weeds (m2)
The dominant weed species in the present study were recorded:
Avena spp. (Wild oats) and Phalaris sp. (Canary grass) as
annual grassy weeds; Emex spinosus (Spiny emex),
Chenopodium sp. (Lambsquarters), Brassica sp. (Kabar, black
mustard), Rumex dentatus (Curly dock) and Sonchus oleraceus
(Annual sowthistle) as annual broad-leaved weeds in
2012/2013 and 2013/2014 seasons.
Results in Table 1 indicate that the crop sequence has a sig-
niﬁcant effect on number of weeds (m2) in ﬁrst and second sea-
sons. The lowest values of weed number were recorded as peas
plot grown after clover/sorghum and clover/peanut compared
with wheat/peanut and wheat/sorghum in both seasons.
Clover/sorghum sequence decreased the number of grassy
weeds (Avena spp. and Phalaris spp.) by 42.8% and 53.6%
and 29.4% and 20.3% compared with wheat/peanut, respec-
tively, in both seasons. The crop sequence signiﬁcantly
decreased number of broad-leaved weeds (m2) in both seasons.
Clover/sorghum gave the highest reduction in number of
broad-leaved weeds (m2) by 22.5% and 15.2%, 7.0% and
2.6%, 54.1% and 22.0%, 7.4% and 4.1% and 30.8% and
39.2% with Brassica nigra, Ammi majus, Chenopodium spp,
Sonchus oleraceus and Rumex dentatus compared with wheat/-
peanut in 2012/2013 and 2013/2014 seasons, respectively.
Reduction in total number of weeds/m2 of pea grown after
clover/sorghum and clover/peanut was higher than after
wheat/peanut and wheat/sorghum by 36.4%, 33.2% and
23.5%, 25.9% compared with wheat/peanut, in ﬁrst and sec-
ond seasons, respectively.
These results are due to crop sequence has reduced the
numbers of broad-leaved weeds than grassy weeds and that
the ability of the grassy weeds to restore growth, and that is
what has been observed in second season (Table 1). On the
other hand, the sorghum cultivation leads to the inhibition
of the growth of weeds in the winter season due to allelopathic
compounds that excrete by sorghum plants in soil that lead to
weeds germination. These results are in agreement with those
obtained by Morrison and Devine (1994) and Mohler et al.
(2006).
B. Dry weight of weeds (g/m2)
The effect of crop sequence on dry weight of weeds behaved in
a similar manner with their effects on number of weeds/m2
where decreased signiﬁcantly the dry weight of grassy,variety of crops.
Harvest date Seeding rate Variety
First Second
12/4/2013 15/4/2014 40 kg/fed Early perfection
22/5/2012 24/5/2012 60 kg/fed Sids 12
22/5/2012 24/5/2012 20 kg/fed Giza 6
5/10/2012 8/10/2013 5 kg/fed Hybrid 305
5/10/2012 8/10/2013 40 kg /fed Giza 5
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160 A.A.O. Fakkar, A.A.A. El-Dakkakbroad-leaved and total weeds (g/m2) in 2012/2013 and
2013/2014 seasons. Sowing pea after clover/sorghum or
clover/peanut gave high reduction in the dry weight of grassy,
broad-leaved and total weeds compared with sowing pea after
wheat/sorghum or wheat/peanut. Sowing pea after clover/-
sorghum (64.6 and 52.9 g), clover/peanut (85.1 and 59.4 g)
and wheat/sorghum (115.42 and 100.79 g) decreased the dry
weight of grassy weeds by 50.1–54.2%, 34.2–48.7% and
10.8–12.9%, respectively, compared with sowing pea after
wheat/peanut sequence (129.33 and 115.65 g/m2) in both sea-
sons. The broad-leaved weeds were decreased with sowing
pea after clover/sorghum, clover/peanut and wheat/sorghum
by 59.9% and 65.6%, 54.2% and 66.2% and 9.9% and
13.8% respectively, compared with sowing pea after wheat/-
peanut (159.9 and 140.9 g/m2) in both seasons. Sowing pea
after clover/sorghum, clover/peanut and wheat/sorghum
decreased the dry weight of total weeds by 55.5% and
60.5%, 45.3% and 58.3% and 10.3% and 13.4%, respectively,
compared with sowing pea after wheat/peanut (289.3 and
256.6 g/m2) in both seasons (Table 1). Crop sequence led to
a decline due to the weight of weeds that frequent mowing
the clover control of weeds before conﬁguring seeds and thus
decrease competition for pea plants during the growing season.
These results are in harmony with those reported by Ball
(1992), Morrison and Devine (1994) and Mohler et al. (2006).
C. Vegetative growth
Results in Table 2 reveal that there are no signiﬁcant effects
among sequence treatments on both plant height (cm) and
number of branches/plant in both seasons.
Clover/peanut/pea crop sequence gave the highest values for
both traits. Crop sequence clover/sorghum increased plant
height to 56.3 and 58.7 cm, and number of branches/plant to
1.8 and 1.9 cm in ﬁrst and second seasons, respectively, com-
pared with crop sequence wheat/peanut and wheat/sorghum.
These results could be due to the competition among pea
plants grown with weeds for growth elements, i.e., nutrients,
water and sunlight. The same ﬁnding was reported by
Morrison and Devine (1994) and Mohler et al. (2006).
D. Pea yield and its components
Data in Table 2 indicate that all pea yield characteristics were
signiﬁcantly affected by crop sequence of pea except number of
ovules/pod and shell-out % in both seasons. Crop sequence of
clover/sorghum increased pod length by 7.9 and 7.7 cm and
pod width by 1.3 and 1.3 cm in ﬁrst and second seasons,
respectively, compared with crop sequence wheat/peanut and
wheat/sorghum. 100-green seed weight (g), green pod yield
(ton/fed) and dry seed yield (kg/fed) increased through using
of sowing pea after clover/sorghum and clover/peanut by
23.4% and 3.8%, 22.9% and 20.0% and 44.9% and 41.8%
in 2012/2013 and 20013/2014 seasons, respectively compared
to sowing pea after wheat/peanut. These increases in green
and seed yields per feddan are attributed to the increases in
crop yield components namely pod length (cm), pod width
(cm), number of seeds/pod and 100-green seed weight (g).
These results could be attributed to the effect of sequence of
both clover/sorghum and clover/peanut as a legume crop in
enriching the soil with nitrogen and organic matter and the
effect of its residues in improving the physical, chemical and
biological characters of the soil. On the other hand, clover
Table 2 Effect of crop sequence on vegetative growth and yield and yield components of pea in 2012/2013 and 2013/2014 seasons.
Crop sequence Vegetative growth Yield and yield components
Plant
height
(cm)
No.
Branches/plant
Pod
length
(cm)
Pod
width
(cm)
No.
seeds/
pod
Seed
set%
Shell
%
No.
ovules/
pod
Pod
felling%
100-seed
weight
(g)
Green pod
yield (ton/
fed)
Dry seed
yield (kg/
fed)
2012/2013
Wheat/sorghum 53.08 1.60 7.19 1.23 5.63 77.61 46.39 7.26 77.55 39.29 3.623 600.3
Wheat/peanut 52.25 1.58 7.17 1.22 5.59 77.48 45.71 7.19 76.48 37.30 3.070 516.6
Clover/sorghum 56.31 1.81 7.86 1.34 6.89 92.48 48.43 7.44 87.54 41.02 3.772 748.3
Clover/peanut 55.61 1.63 7.36 1.24 5.84 79.78 47.17 7.31 81.29 40.02 3.741 605.5
LSD 0.05 NS NS 0.25 0.07 0.51 5.43 NS NS 6.42 2.82 0.10 151.46
2013/2014
Wheat/sorghum 53.13 1.61 7.19 1.22 5.48 75.74 45.14 7.18 75.96 38.51 3.553 583.2
Wheat/peanut 52.40 1.58 7.10 1.21 5.43 75.44 43.02 7.17 74.50 38.50 3.397 510.1
Clover/sorghum 58.72 1.85 7.74 1.33 6.48 88.73 46.93 7.49 83.52 39.98 4.076 723.3
Clover/peanut 55.11 1.63 7.27 1.23 5.51 76.20 45.24 7.21 77.43 39.19 3.644 595.8
LSD 0.05 NS NS 0.16 0.03 0.27 2.29 NS NS 3.34 2.56 0.09 76.32
0
100
200
300
400
500
600
700
800
Wheat/sorghum/pea Wheat/peanut/pea
Total number of weeds (m2) Total dry weight of weeds (g/m2) Dry seed yield (kg/fed)
2012/13 2013/14 2012/13 2013/14 2012/13 2013/14 2012/13 2013/14
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Fig. 1 Effect of crop sequences on total numbers, weight of weeds and dry seed yield in 2012/2013 and 2013/2014 seasons.
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seeds. The same ﬁnding was reported by Morrison and
Devine (1994) and Mohler et al. (2006).
Fig. 1 shows the effect of crop sequence on numbers, dry
weight of weeds and dry seed yield (kg/fed) in 2012/2013 and
2013/2014 seasons. Crop sequence decreased the numbers,
dry weight of weeds and increased dry seed yield (kg/fed) in
both seasons. Clover/sorghum and clover/peanut gave the
heist reduction numbers and dry weight of weeds and highest
values of the dry seed yield (kg/fed) in both seasons.
Effect of weed control treatments
Number of weeds (m2)
The results in Table 3 show that applied weed control treat-
ments caused signiﬁcant effects on number of grassy andbroad-leaved weeds (m2) in 2012/2013 and 2013/2014 seasons.
Number of grassy weeds/m2 (Avena spp. and Phalaris spp.)
decreased by the application of Gesagard at l.0 L/fed, Sencor
at 300 g/fed + Select super at 500 cm3/fed, Basagran at 500
cm3/fed + Select super, Gesagard + Select super and hand
hoeing twice at 20 and 45 DAS in both seasons. Broad-
leaved weeds (Brassica nigra, Ammi majus, Chenopodium spp,
Sonchus oleraceus and Rumex dentatus) (m2) show the highest
reduction obtained by hand hoeing twice, Gesagard + Select
super and Basagran + Select super in both seasons. Hand hoe-
ing twice, Gesagard + Select super and Basagran + Select
super gave the highest reduction for total number weeds by
84.6–85.2%, 80.6–82.8% and 77.4–77.6% compared with
unweeded treatment in 2011/2012 and 2012/2013 seasons,
respectively. Similar results were obtained by Khan et al.
(2003), Gbor and Erzsbet (2009) and El-Dakkak et al. (2010).
Table 3 Effect of weed control treatments on numbers and dry weight of weeds in 2012/2013 and 2013/2014 seasons.
Weed control
treatments
Numbers of
grassy weeds
(m2)
Total numbers
of grassy
weeds
Dry weight
of grassy
weeds
Numbers of broad-leave weeds (m2) Total numbers of
broad-leave
weeds
Dry weight of
broad-leave
weeds
Total
numbers of
weeds (m2)
Total dry
weight of weeds
(g/m2)
Avena
spp.
Phalaris
spp.
Brassica
nigra.
Ammi
majus
Chenopodium
spp.
Sonchus
oleraceus
Rumex
dentatus
2012/2013
Gesagard 31.50 12.33 43.83 79.46 18.33 6.67 13.92 3.25 2.83 45.00 92.91 88.83 172.37
Sencor + Select
super
34.50 10.33 44.83 72.41 15.58 5.00 11.25 2.83 2.17 36.38 76.22 81.67 148.63
Basagran + Select
super
26.33 8.92 35.25 52.49 14.67 4.58 11.92 2.92 2.17 36.25 58.32 71.50 110.81
Gesagard + Select
super
21.75 8.08 29.83 36.37 12.58 3.83 10.00 2.75 2.17 31.33 47.52 61.17 83.89
Hand hoeing twice 17.25 5.08 22.83 26.09 11.75 4.08 6.00 2.25 1.58 25.67 42.72 48.50 68.81
Unweeded (check) 159.33 40.92 200.25 324.78 38.58 20.67 34.63 11.50 9.92 115.58 344.41 315.83 669.19
LSD0.05 6.62 4.11 7.66 10.50 4.91 1.49 3.90 0.99 0.91 6.24 12.08 14.37 19.37
2013/2014
Gesagard 20.50 7.75 28.25 64.31 15.00 5.25 11.17 3.00 1.50 35.92 74.93 46.17 139.25
Sencor + Select
super
21.92 6.25 28.17 57.24 12.25 3.92 9.17 2.67 1.25 29.25 75.75 57.42 114.82
Basagran + Select
super
19.58 6.08 25.67 38.57 12.33 3.83 8.56 2.58 1.25 28.50 42.96 54.17 81.52
Gesagard + Select
super
13.58 5.58 19.17 24.52 9.83 2.92 6.67 1.92 1.00 22.33 32.12 41.50 56.64
Hand hoeing twice 10.50 4.67 15.17 17.27 8.83 2.58 6.67 1.42 1.08 20.58 27.41 35.75 44.68
Unweeded (check) 120.50 28.33 148.83 291.26 27.50 15.33 33.33 9.00 7.25 92.92 302.60 241.75 593.86
LSD0.05 4.20 2.36 5.80 7.50 1.91 1.93 3.68 0.82 0.50 4.16 21.43 12.45 33.53
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It is evident that the treatment of hand hoeing twice decreased
dry weight of grassy, broad-leaved and total weeds (g/m2) sea-
sons by 92.0–94.1%, 87.6–90.9% and 89.7–92.5%. Moreover,
application of Gesagard + Select super decreased the above-
mentioned weed categories by 85.1–88.8%, 72.9–86.2% and
87.5–90.5%, while, Basagran + Select super decreased the
same characters by 83.4–86.3%, 68.6–83.1% and 82.4–
83.8%, in the 1st and 2nd seasons, respectively, compared with
the control in both seasons (Table 3). The results are in agree-
ment with that mentioned by Khan et al. (2003), Gbor and
Erzsbet (2009) and El-Dakkak et al. (2010).
Vegetative growth
Data in Table 4 point out that both plant height and number
of branches/plant were signiﬁcantly affected by used weed con-
trol treatments in the 1st and 2nd seasons. The highest values
of plant height (cm), and number of branches/plant were
obtained by hand hoeing twice in both seasons. This ﬁnding
led to get rid of the associated weeds with pea, which decreased
weeds growth and hence their competition to pea plants.
However, the lowest values of both traits were recorded in
the unweeded plots due to the severe competition of weeds
with pea plants. These results are in agreement with those
found by Khan et al. (2003), Gbor and Erzsbet (2009) and
El-Dakkak et al. (2010).
Pea yield and its components
Weed control treatments signiﬁcantly increased pea yield
and its components in 2012/2013 and 2013/2014 seasonsTable 4 Effect of weed control treatments on vegetative growth tra
seasons.
Crop sequence Vegetative growth Yield and yield components
Plant
height
(cm)
No.
Branches
/plant
Pod
length
(cm)
Pod
width
(cm)
No.
seeds/
pod
See
set%
2012/2013
Gesagard 54.03 1.51 7.10 1.22 5.60 78.
Sencor + Select
super
54.59 1.52 7.39 1.22 6.02 82.
Basagran + Select
super
55.46 1.62 7.47 1.24 6.18 83.
Gesagard + Select
super
57.59 1.83 7.59 1.26 6.30 85.
Hand hoeing twice 59.56 2.03 7.66 1.32 6.98 92.
Unweeded (check) 46.39 1.42 6.78 1.26 4.86 67.
LSD0.05 5.01 0.19 0.33 0.05 0.51 6.
2013/2014
Gesagard 53.67 1.57 7.25 1.22 5.54 78.
Sencor + Select
super
54.43 1.59 7.42 1.23 5.60 79.
Basagran + Select
super
55.11 1.71 7.47 1.23 5.72 80.
Gesagard + Select
super
56.28 1.82 7.49 1.29 6.12 84.
Hand hoeing twice 59.70 1.86 7.76 1.34 6.57 87.
Unweeded (check) 49.58 1.45 6.56 1.14 4.52 62.
LSD0.05 2.97 0.19 0.18 0.02 0.32 3.(Table 4). Hand hoeing twice, Gesagard + Select super
and Basagran + Select super gave the highest values of the
pod length (cm), pod width (cm), No. seeds/ pod, shell-out
%, 100-green seed weight (g), green pod yield (ton/fed)
and dry seed yield (kg/fed). The highest values of the previ-
ously mentioned parameters were recorded with application
of hand hoeing twice, Gesagard + Select super in all treat-
ments in both seasons. Hand hoeing twice,
Gesagard + Select super increased the No. seeds/pod by
43.6–45.4% and 29.6–35.4%, shell-out % by 49.9–47.4%
and 47.8–47.9%, pod felling% by 11.8–22.9% and 8.6–
19.6%, 100-green seed weight by 26.2–31.9% and 25.9–
30.4%, green pod yield (ton/fed) by 165.8–183.3% and
159.2–175.9% and dry seed yield (kg/fed) by 139.9–154.
7% and 136.6–152.4% in 2012/2013 and 2013/2014 seasons,
respectively, compared with unweeded. This in turn, acceler-
ated the vegetative growth, and enhanced the photosynthetic
activity which eventually forms the carbohydrate pools, and
yield and yield components were subsequently increased. The
results are also in good agreement with those obtained by
Khan et al. (2003), Gbor and Erzsbet (2009) and El-
Dakkak et al. (2010).
Fig. 2 shows the effect of weeds control treatments on
numbers, dry weight of weeds and dry seed yield (kg/fed)
in 2012/2013 and 2013/2014 seasons. Weeds control treat-
ments decreased the numbers and dry weight of weeds and
increased dry seed yield (kg/fed) in 20122013 and
2013/2014. Hand hoeing twice, Gesagard + Select super
and Basagran + Select super gave the highest values of seed
yield (kg/fed) and lowest values in the numbers and dry
weight of weeds in both seasons.its and yield and yield components in 2012/2013 and 2013/2014
d Shell% No.
ovules /
pod
Pod
felling%
100-seed
weight
(g)
Green pod
yield (ton/
fed)
Dry seed
yield (kg/
fed)
12 47.03 7.18 80.29 40.94 3.819 638.0
97 47.15 7.24 80.52 41.98 3.882 658.1
84 47.28 7.33 81.69 42.08 3.889 654.3
84 47.74 7.37 85.29 42.67 4.030 724.2
58 49.95 7.53 87.79 42.74 4.134 734.2
67 42.39 7.17 78.55 33.87 1.555 306.1
59 3.42 0.20 6.93 2.04 0.16 86.51
65 46.09 7.17 76.40 39.68 3.929 624.9
59 46.65 7.17 77.11 39.78 4.050 633.1
53 46.84 7.21 77.84 40.71 4.132 646.9
74 47.62 7.25 82.32 41.07 4.147 670.9
66 47.94 7.49 84.59 41.54 4.243 676.9
99 35.35 7.12 68.84 31.49 1.503 265.8
69 4.21 0.17 4.19 1.23 0.12 61.29
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Fig. 2 Effect of weed control treatments on total numbers, weight of weeds and dry seed yield in 2012/2013 and 2013/2014 seasons.
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Number of weeds (m2)
The effect of interactions between crop sequences andweed con-
trol treatments was statistically signiﬁcant on the number of
grassy, broad-leaved and total weeds in both seasons (Tables 5
and 6). Hand hoeing twice, Gesagard + Select super and
Basagran + Select super gave the highest reduction on numbers
of grassy, broad-leaved and total weeds (m2) under crop
sequences clover/sorghum and clover/peanut compared with
wheat/peanut and wheat/sorghum in both seasons. Similar
results were obtained by Morrison and Devine (1994) and
Jukka et al. (2005).
Dry weight of weeds (g/m2)
Data in Table 6 show that the interactions between crop
sequence and weed control treatments pronouncedly affected
the dry weight of grassy, broad-leaved and total weeds in both
seasons. Hand hoeing twice, Gesagard + Select super and
Basagran + Select super gave the highest reduction on dry
weight of grassy, broad-leaved and total weeds (g/m2) under
crop sequences clover/sorghum and clover/peanut compared
with wheat/peanut and wheat/sorghum in both seasons.
Similar results were obtained by Morrison and Devine (1994)
and Jukka et al. (2005).
Crop sequencing coupled with integrated weed manage-
ment (IWM) needed to manage weeds on short and long-
terms. Because crop sequencing and IWM practices are difﬁ-
cult to separate, prescribing a sequence to manage a speciﬁc
weed is seldom possible; however, if the principle of varied
selection is understood, then crop sequencing and IWM can
be used as powerful tools to suppress the negative effects of
weeds on crops .The relationship between crop sequencing
and IWM is best understood by examining examples of the
effects of selection pressure on weeds (Douglas et al., 1990).Vegetative growth
The interaction between crop sequences and weed control
treatments had insigniﬁcant effect on plant height and number
of branches/plant in the 2012/2013 and 2013/2014 seasons
(Table 7).
Pea yield and its components
The effect of interaction between crop sequence and weed
control treatments was statistically signiﬁcant on shell-out
%, seed set%, 100-green seed weight (g), green pod yield
(ton/fed) and dry seed yield (kg/fed) in both seasons
(Table 7). Hand hoeing twice, Gesagard + Select super
and Basagran + Select super gave the highest values on
green pod yield (ton/fed) under crop sequences clover/-
sorghum and clover/peanut compared with wheat/peanut
and wheat/sorghum in both seasons.
Correlation analysis
Data presented in Table 8 indicate that number (m2) and
weight of grassy, broad-leaved and total weeds (g/m2) were
positively and signiﬁcantly correlated in both seasons.
Increase in the numbers of all weeds species increased the
dry weight of all weeds spices. 100-green-seed weight and both
green pod yield (ton/fed) and dry seed yield (kg/fed) were sig-
niﬁcantly negatively correlated with number and weight of
grassy, broad-leaved and total weeds. On the other hand, there
is a signiﬁcantly positive correlation between 100-green seed
weight and both green pod yield (ton/fed) and dry seed yield
(kg/fed) in both seasons. These results mean that peas produc-
tion is highly by weed existence and peas growers should plan
weed management strategies through the use of crop sequence
and weed control measure in long and short terms and sustain
agriculture production for increasing this crop production and
farmer income.
Table 5 Effect of interaction between crop sequence and weed control treatments on numbers and dry weight of weeds in 2012/2013
and 2013/2014 seasons.
Crop sequence Weed control treatments Numbers of weeds)m2) Dry weight of weeds (g/m2)
Grassy weeds Broad-leave weeds Total weeds Grassy weeds Broad-leave weeds Total weeds
2012/2013
Wheat/sorghum Gesagard 38.00 46.00 84.00 86.13 113.23 199.73
Sencor + Select super 37.76 37.33 75.00 76.63 121.20 197.83
Basagran + Select super 30.00 34.67 46.67 46.10 76.00 122.10
Gesagard + Select super 23.00 28.67 51.67 32.57 64.10 96.67
Hand hoeing twice 17.33 25.33 42.67 25.40 62.17 87.57
Unweeded (check) 217.00 118.33 335.33 425.67 428.13 853.80
Wheat/peanut Gesagard 51.00 55.67 106.67 95.33 137.07 232.40
Sencor + Select super 61.00 42.33 103.33 90.03 81.30 171.33
Basagran + Select super 41.00 45.67 86.67 56.53 90.60 147.13
Gesagard + Select super 35.00 37.67 72.67 46.03 86.40 132.43
Hand hoeing twice 24.00 30.67 54.67 34.23 74.93 109.17
Unweeded (check) 253.33 14.67 394.00 453.83 489.50 943.33
Clover/sorghum Gesagard 38.00 45.67 83.67 54.13 55.27 109.40
Sencor + Select super 34.33 35.67 70.00 45.17 46.40 100.57
Basagran + Select super 28.76 32.67 61.33 44.80 30.77 75.57
Gesagard + Select super 22.33 28.67 51.00 20.87 17.30 38.17
Hand hoeing twice 16.33 21.67 38.00 18.33 14.57 32.90
Unweeded (check) 151.33 98.33 249.67 195.03 220.13 415.17
Clover/peanut Gesagard 48.33 32.67 81.00 82.23 66.07 148.30
Sencor + Select super 46.33 32.00 78.33 68.80 56.00 124.80
Basagran + Select super 41.33 32.00 73.33 62.53 35.90 98.43
Gesagard + Select super 39.00 30.33 69.33 46.03 22.27 68.30
Hand hoeing twice 33.76 25.00 58.67 26.40 19.20 45.60
Unweeded (check) 179.33 105.00 284.33 224.60 239.87 464.47
L. S. D. at0.05 38.75 24.17 21.00 28.74 12.48 15.49
2013/2014
Wheat/sorghum Gesagard 28.00 37.00 65.00 74.47 94.67 169.13
Sencor + Select super 28.00 27.00 55.00 65.03 93.63 158.67
Basagran + Select super 23.00 25.00 48.00 36.53 56.53 93.07
Gesagard + Select super 13.00 16.00 29.00 20.67 44.67 65.33
Hand hoeing twice 8.00 15.33 23.00 16.97 38.30 55.27
Unweeded (check) 188.33 92.00 280.33 391.07 400.80 791.87
Wheat/peanut Gesagard 35.00 45.67 80.67 84.73 114.73 199.47
Sencor + Select super 36.00 37.67 73.67 77.80 65.00 142.80
Basagran + Select super 30.33 34.33 64.67 47.37 74.63 122.00
Gesagard + Select super 21.00 24.00 45.00 32.93 63.83 96.77
Hand hoeing twice 13.67 22.00 35.67 27.00 55.10 82.10
Unweeded (check) 207.33 106.67 314.00 424.07 472.13 896.20
Clover/sorghum Gesagard 30.00 41.00 71.00 44.67 42.30 86.97
Sencor + Select super 21.33 28.33 49.67 38.93 32.67 71.60
Basagran + Select super 19.67 27.00 46.67 33.63 17.97 51.60
Gesagard + Select super 7.67 21.33 29.00 21.23 7.67 28.90
Hand hoeing twice 6.33 18.33 24.67 11.30 5.80 17.10
Unweeded (check) 94.67 94.33 189.00 167.97 184.07 352.03
Clover/peanut Gesagard 20.00 20.00 40.00 53.40 48.03 101.43
Sencor + Select super 27.33 24.00 51.33 74.20 39.00 86.20
Basagran + Select super 29.67 27.67 57.33 36.73 22.70 59.43
Gesagard + Select super 35.00 28.00 63.00 23.23 12.33 35.57
Hand hoeing twice 32.67 26.67 59.33 13.83 10.43 24.27
Unweeded (check) 105.00 78.67 183.67 181.93 153.40 335.33
L. S. D. at0.05 11.61 8.32 24.91 15.01 42.87 67.07
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Table 6 Effect of crop sequences and weed control treatments on numbers of weeds in 2011/2012 and 2012/2013 seasons.
Crop sequence Weed control
treatments
Numbers of grassy weeds (m2) Numbers of broad-leaved weeds (m2)
Avena
spp.
Phalaris
spp.
Brassica
nigra
Ammi
majus
Chenopodium
spp.
Sonchus
oleraceus
Rumex
dentatus
2012/2013
Wheat/sorghum Gesagard 26.67 11.33 20.33 6.00 14.67 2.67 2.33
Sencor + Select super 30.33 7.33 17.00 4.67 11.33 2.33 2.00
Basagran + Select super 23.67 6.33 14.33 4.00 12.00 2.00 2.33
Gesagard + Select super 16.33 6.67 9.33 3.00 12.67 1.67 2.00
Hand hoeing twice 12.67 4.67 11.00 3.33 7.67 1.67 1.67
Unweeded (check) 181.67 35.33 35.67 21.67 43.67 10.00 7.33
Wheat/peanut Gesagard 39.00 12.00 23.33 7.67 18.00 4.00 2.67
Sencor + Select super 50.00 11.00 17.00 6.00 13.33 3.67 2.33
Basagran + Select super 32.33 8.67 18.33 5.00 16.67 3.33 2.33
Gesagard + Select super 28.00 7.00 14.33 4.00 15.00 2.00 2.33
Hand hoeing twice 19.00 5.00 12.67 3.33 10.67 2.00 2.00
Unweeded (check) 207.67 45.67 46.00 21.00 52.00 11.67 10.00
Clover/sorghum Gesagard 26.67 11.33 17.33 9.67 12.00 5.00 1.67
Sencor + Select super 26.00 8.33 13.67 5.33 11.33 3.67 1.67
Basagran + Select super 21.00 7.67 13.33 5.67 8.33 4.67 0.67
Gesagard + Select super 16.67 5.67 13.67 4.00 5.67 4.00 1.33
Hand hoeing twice 11.67 4.67 11.00 3.33 3.33 2.67 1.33
Unweeded (check) 113.00 38.33 35.67 18.00 26.00 10.33 8.33
Clover/peanut Gesagard 33.67 14.67 12.33 3.33 11.00 1.33 4.67
Sencor + Select super 31.67 14.67 14.67 4.00 9.00 1.67 2.67
Basagran + Select super 28.33 13.00 12.67 3.67 10.67 1.67 3.33
Gesagard + Select super 26.00 13.00 13.00 4.33 6.67 3.33 3.00
Hand hoeing twice 25.67 8.00 12.33 6.33 2.33 2.67 1.33
Unweeded (check) 135.00 4.33 37.00 22.00 18.00 14.00 14.00
L. S. D. at0.05 13.24 NS NS 2.97 7.31 1.99 1.83
2013/2014
Wheat/sorghum Gesagard 21.67 6.33 15.67 5.00 12.00 2.67 1.67
Sencor + Select super 23.00 5.00 10.67 4.33 9.33 1.67 1.00
Basagran + Select super 18.67 4.33 10.33 3.33 7.67 2.00 1.67
Gesagard + Select super 10.00 3.00 6.33 2.67 5.33 1.00 0.67
Hand hoeing twice 6.00 2.00 6.33 2.00 5.67 0.67 0.67
Unweeded (check) 163.33 25.00 26.00 17.33 35.00 8.33 5.33
Wheat/peanut Gesagard 26.00 9.00 19.00 6.33 15.00 3.33 2.00
Sencor + Select super 28.67 7.33 14.00 5.00 12.67 3.67 2.33
Basagran + Select super 24.33 6.00 14.00 4.33 12.00 2.33 1.67
Gesagard + Select super 16.33 4.66 10.33 3.00 7.33 1.67 1.67
Hand hoeing twice 10.33 3.33 8.67 2.67 8.00 1.00 1.67
Unweeded (check) 176.67 30.67 31.00 18.67 40.33 9.00 7.67
Clover/sorghum Gesagard 22.00 8.00 14.33 8.33 12.67 4.33 1.33
Sencor + Select super 17.00 4.33 10.67 4.67 9.00 3.33 0.67
Basagran + Select super 16.00 3.67 12.00 4.67 5.67 4.00 0.67
Gesagard + Select super 4.33 3.33 8.33 3.00 6.67 3.00 0.33
Hand hoeing twice 4.00 2.33 7.67 2.67 5.33 2.00 0.67
Unweeded (check) 67.67 27.00 29.33 15.67 35.00 7.67 6.67
Clover/peanut Gesagard 12.33 7.67 11.00 1.33 5.00 1.67 1.00
Sencor + Select super 19.00 8.33 13.67 1.67 5.67 2.00 1.00
Basagran + Select super 19.33 10.33 13.00 3.00 8.67 2.00 1.00
Gesagard + Select super 23.67 11.33 14.33 3.00 7.33 2.00 1.33
Hand hoeing twice 21.67 11.00 12.67 3.00 7.67 2.00 1.33
Unweeded (check) 74.33 30.67 23.67 11.67 23.00 11.00 9.33
L. S. D. at0.05 8.40 NS 3.82 NS 7.35 1.63 1.00
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Table 7 Effect of interaction between crop sequence and weed control treatments on yield and yield components in 2012/2013 and
2013/2014 seasons.
Crop sequence Weed control treatments Yield and yield components
Shell-out % Seed set % Green pod yield
(ton/fed)
100-seed weight
(g)
Dry seed yield
(kg/fed)
2012/2013
Wheat/sorghum Gesagard 45.20 77.60 3.517 38.40 778.4
Sencor + Select super 49.00 79.52 4.067 39.80 732.2
Basagran + Select super 49.60 80.72 4.148 40.20 541.1
Gesagard + Select super 52.83 92.89 4.226 41.70 556.3
Hand hoeing twice 55.17 95.18 4.337 41.93 695.9
Unweeded (check) 38.77 74.95 1.443 33.70 328.7
Wheat/peanut Gesagard 43.93 74.54 3.541 36.27 496.6
Sencor + Select super 45.00 76.29 3.582 37.00 751.1
Basagran + Select super 47.53 83.05 3.923 38.23 635.7
Gesagard + Select super 48.10 83.06 4.655 39.13 661.9
Hand hoeing twice 51.83 88.82 4.752 42.53 753.9
Unweeded (check) 41.27 71.92 1.594 30.63 302.2
Clover/sorghum Gesagard 45.27 94.19 3.724 45.50 727.2
Sencor + Select super 47.47 94.83 3.772 46.73 717.3
Basagran + Select super 47.53 95.80 4.332 47.73 885.0
Gesagard + Select super 49.30 95.98 4.458 48.20 974.2
Hand hoeing twice 51.63 96.98 4.708 49.33 876.9
Unweeded (check) 41.83 77.12 1.638 38.60 318.3
Clover/peanut Gesagard 46.57 78.61 2.760 40.73 549.7
Sencor + Select super 45.13 82.59 3.207 40.80 696.3
Basagran + Select super 47.07 83.74 3.411 40.97 519.6
Gesagard + Select super 47.93 93.80 3.726 43.10 439.9
Hand hoeing twice 50.47 96.80 3.771 43.40 618.9
Unweeded (check) 37.13 70.11 1.544 32.53 275.2
L. S. D. at0.05 3.97 13.78 0.31 4.09 173.01
2013/14
Wheat/sorghum Gesagard 44.50 74.54 3.571 38.67 784.9
Sencor + Select super 46.80 78.36 3.848 38.87 725.9
Basagran + Select super 48.20 78.82 4.102 39.90 564.4
Gesagard + Select super 51.50 78.86 4.298 40.27 541.7
Hand hoeing twice 51.80 82.33 4.417 42.53 638.4
Unweeded (check) 28.03 58.27 1.625 30.08 288.0
Wheat/peanut Gesagard 41.30 72.48 3.192 38.50 512.4
Sencor + Select super 45.23 76.25 3.691 39.17 609.6
Basagran + Select super 45.53 80.41 3.735 39.60 650.7
Gesagard + Select super 46.47 81.94 4.347 39.90 629.5
Hand hoeing twice 46.97 82.98 4.584 40.60 739.9
Unweeded (check) 32.63 64.57 1.267 33.27 332.5
Clover/sorghum Gesagard 45.57 91.54 3.596 39.93 660.9
Sencor + Select super 47.23 92.15 4.298 40.17 686.3
Basagran + Select super 48.77 93.17 4.774 40.60 894.8
Gesagard + Select super 48.87 93.69 4.882 42.60 979.9
Hand hoeing twice 49.90 93.81 4.941 44.50 859.5
Unweeded (check) 41.23 68.03 1.567 32.07 258.1
Clover/peanut Gesagard 44.97 70.74 2.968 39.53 574.2
Sencor + Select super 45.70 71.72 3.633 40.07 585.7
Basagran + Select super 45.97 74.40 3.864 40.77 477.8
Gesagard + Select super 46.97 84.97 4.029 41.37 532.3
Hand hoeing twice 48.37 91.50 4.338 43.60 661.7
Unweeded (check) 39.50 61.08 1.552 29.83 228.7
L. S. D. at0.05 3.18 7.38 0.18 2.46 122.59
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168 A.A.O. Fakkar, A.A.A. El-DakkakConclusion
These results mean that high peas production affected by weed
existence and pea growers showed planning weed management
strategies through the use of crop sequence and weed control
measure in long and short terms and sustaining agriculture
production for increasing this crop production and farmer
income.
References
Abou- Kresha, M.A., Zohary, A.A.A., Haikal, M.A., 1998. Maize and
soyabean yield as affected by preceding crops and rotation. J.
Agric. Sci. Mansoura Univ. 23 (11), 4721–4728.
Ball, D.A., 1992. Weed seed bank response to tillage, herbicides, and
crop rotation sequence. Weed Science. 40, 654–659.
Bennett, A.J., Bending, G.D., Chandler, D., Hilton, S., Mills, P., 2012.
Meeting the demand for crop production: the challenge of yield
decline in crops grown in short rotations. Biol Rev 87, 52–71.
Blackshaw, R.E., 1994. Differential competitive ability of winter wheat
cultivars against downy brome. Agron. J. 86, 649–654.
Blackshaw, R.E., 1998. Post emergence weed control in pea (Pisum
sativum L.) with Imazamox. Weed. Technology. 12 (1), 64–68.
Dale, M.R.T., Thomas, A.G., John, E.A., 1992. Environmental factors
including management practices as correlates of weed community
composition in spring seeded crops. Can. J. Bot. 70, 1931–1939.
Derksen, D.A., Thomas, A.G., Lafond, G.P., Loeppky, H.A.,
Swanton, C.J., 1994. Impact of agronomic practices on weed
communities: Fallow within tillage systems. Weed Sci. 42, 184–194.
Dimitrova, T., 1998. Possibilities for chemical weed control in spring
forage pea of the Pleven 4 variety. Rasteniev’’dni-Nauki 35 (7),
561–564.
Douglas, B.J., Thomas, A.G., Derksen, D.A., 1990. Downy brome
(Bromus tectorum) invasion into southwestern Saskatchewan. Can.
J. Plant Sci 70, 1143–1451.
El-Dakkak, A.A.A., Shalaby, A.A., Rashwan, A.M.A., 2010. The role
of nutrient fertilizers and weed control on pea yield and associated
weeds. Egypt. J. of Appl. Sci. 25 (8B), 555–569.
Gbor, W., Erzsbet, N., 2009. Interaction between nutrition and
herbicide application in pea culture. Communications in soil
science and plant analysis. 40, 435–444.
Gurcharan, S.H., Kundra, C.L., Brar, S., Gupta, R.P., Singh, G.,
1994. Effect of herbicides on soil microorganism dynamics,
Rhizobium-legume symbiosis and grain yield of pea (Pisum sativum
L.). India Annals Agric. Res. 15 (1), 22–26.
Jukka, S., Terho, H., Heikki, J., 2005. Weed ﬂora and weed
management of ﬁeld peas in Finland. Agricultural and food
science. 14, 189–201.
Khan, M.H., Hassan, G., Marwat, K.B., Shah, N.H., 2003. Effect of
different herbicides on controlling weeds and their effect on yield
and yield components of edible pea (Pisum sativum L.). Pak. J.
Weed Sci. Res. 9 (1-2), 81–87.
Mohler, C.L., Frisch, J.C., McCulloch, C.E., 2006. Vertical movement
of weed seed surrogates by tillage implements and natural
processes. Soil and Tillage Research. 86, 110–122.
Morrison, I.N., Devine, M.D., 1994. Herbicide resistance in the
Canadian prairie provinces: ﬁve years after the fact.
Phytoprotection 75, 5–16.
Salonen, J., Terho, H., Heikki, J., 2005. Weed ﬂora and weed
management of ﬁeld peas in Finland. Agricultural and Food sci. 14
(2), 189–201.
Snedecor, G.W., Cochran, W.G., 1981. Statistical Methods, Seventh
Ed. Iowa State Univ. Press, Ames, Iowa, USA.
Tamana, B., Khan, I.A., khan, M.I., Imtiaz, K., Khattak, A.M., 2009.
Weed control in pea (Pisum sativum L.) through mulching. Pak. J.
Weed Sci. Res. 15 (1), 83–89.
